Abstract. The Energy Performance of Buildings Directive (EPBD) 2002/91/EC introduced various obligatory requirements intended to achieve the reduction of use of energy resources in buildings and consequentially the reduction of the impact of energy use in buildings. Article 7 of the directive formally specified the current European requirement for the energy certification of buildings. In order to implement this requirement, a general framework for establishing a methodology of calculation of the total energy performance of buildings became necessary. The Maltese methodology for the issuance of energy performance certificates for residential property was developed and introduced by the Ministry of Resources and Rural Affairs in 2010. This methodology differs from that of most other European countries since the energy used for cooling in summer is taken into consideration when carrying out the calculation. Most states only consider the energy for heating in winter for residential energy certificates. A study of the results produced by the Maltese certification process is being used to identify whether the methodology implemented is an accurate tool for environmental monitoring of energy use in Maltese residential property. The analysis is utilised to establish a benchmark for energy use in different residential property typologies. This analysis is developed further to highlight the strengths and weaknesses of the certification procedure as a design tool, and to understand whether the procedure can be effectively applied in the cost optimisation of residential construction or refurbishment projects.
Introduction
Malta covers just over 300 km 2 in land area, and is the smallest and most densely populated country in the European Union. It is also one of the southernmost states in the European Union. Possibly as a result of the mild Mediterranean climate, traditional building practices were not as formally regulated as in other European Union states, and until the implementation of the EPBD in 2006, there were no energy related building regulations (Buhagiar 2007) .
Residential property in Malta is generally constructed with a flat concrete roof, with walls in either limestone or concrete brick. The use of insulation in walls is not common, although traditional construction consists of a double leaf limestone wall with a central air gap. The application of insulation on roofs is increasingly more widespread although this is a practice which has become established over the past ten years. The introduction of the Minimum Performance of Buildings Regulations in 2006 stipulated maximum U-values for walls at 1.57 W/m 2 K, and for roofs at 0.58 W/m 2 K (Building Regulations Office Malta 2006). The maximum value for windows is 5.8 W/m 2 K but these are limited to a maximum of 20% of the wall area, and lower U-values are required for any increase in the glazed area above the 20% maximum. These U-values are significantly higher than those stipulated in other EU states.
The national calculation tool for the Energy Performance Rating of Dwellings in Malta (EPRDM) is the basis for the Maltese official procedure for calculating the energy performance of dwellings. The procedure takes account of the net energy required for space heating and cooling, water heating, lighting, and ventilation, after subtracting any savings from energy generation technologies. It calculates the annual values of delivered energy consumption (energy use), primary energy consumption, and carbon dioxide (CO 2 ) emissions, both as totals and per square metre of total useful floor area of the dwelling per annum (Ministry for Resources and Rural Affairs Malta 2011).
The procedure consists of a monthly calculation within a series of individual modules. The individual modules contain equations or algorithms representing the relationships between various factors which contribute to the annual energy demand of the dwelling.
The procedure was developed locally and is based on ISO EN 13790:2008 Energy performance of buildings -energy use for space heating and cooling, using a monthly calculation step.
The calculation does not differentiate between new and existing buildings and to date there are no benchmark values established. Some countries have had considerable experience with building certification but these are in North and Central Europe (Poel et al 2007) and their results cannot be applied to a Mediterranean climatic conditions and building types. Registration of Energy Performance Certificates (EPCs) in Malta commenced in January 2011.
After the methodology had been implemented for twelve months, the certificates registered were analysed in order to obtain an understanding of the calculated energy performance of residential property in Malta.
Data Analysis

Data Collection
A total of 249 EPCs were registered with the Ministry for Resources and Rural Affairs during 2011, and this analysis is based on the data extracted from these certificates. The certificate data was obtained from the data registry where all certificates are lodged electronically. The certificates were first analysed on the basis of property type and EPRDM values. Further analysis was carried out on the properties of the building envelope, the properties of the heating, cooling, hot water and lighting systems, and any alternative energy installations.
